HOLMES EIVJG I NEER I IMG 

5175 Green Pine Drive Murray, Utah 84107 
(801) 261-5652 

Sr/=»A?JT MT£f* JOT™ 

Installation and operating instructions 

Congratulations! You have purchased the best, easiest to install speed-up product on the iarket today! Please take your 
tife in reading the following instructions, and when you install your SPRWER in your computer. If you folio* the instructions 
TO THE LETTER, you should have your SPRWER "up and running 1 in less than an hour. If you decide to skip through the 
instructions, or rush through the installation, we wish you good luck— you will need it!!! 

The photographs which show how to install the SPRIHUR are grouped together at the end of this lanual. Please reiove 
thee froi the lanual and refer to thei often. 

Unplug the power, cassette, video and expansion connectors froi your keyboard unit. 

The TRS-80 keyboard unit is held together by six screws. Turn the keyboard unit over (so the keys are face down) and 
reiove the six screws with a phillips screwdriver. Note where the longer screws go so you can put thei back correctly. 

Hold the keyboard case together and turn it right side up. Reiove the top of the case and set it aside. 

The TRS-80 contains two large circuit boards, the keyboard and the lain logic board, connected together by a white 
20-conductor ribbon cable. THISJABLEJS_FRAGILEJNDJHOULD_^ Carefully lift the two boards 

out of the case bottoi and lay thei- on a soft towel. Set the case aside. 

Spread the two circuit boards out on the towel (see photo 1). Several white spacers will fall out froi between the two 
boards; save these for later. 

p^i_iy°_i_iy§i^i=!=iy§_iyi_spRiNiiR 

In the next step, you will be handling a static-sensitive coaponent. PLEASE follow the instructions exactly as outlined 
to avoid static daiage to your Z-80 iicroprocessor! 

If you don't have an IC reioval tool (who does?)-, obtain a siall screwdriver or siiilar flat-bladed object. IMPORTANT : 
TOUCH THE TRS-80 CIRCUIT BOARD KITH ONE HAND WHILE PERF0RMIN6 THE NEXT STEP WITH THE OTHER HAND! Insert the screwdriver under one 
end of Z-40 and pry it up slightly. Now insert the screwdriver under the other end of Z-40 and pry it up. Repeat the process 
until Z-40 is lifted out of its socket. 

If you have purchased a Z-80A or Z-80B iicroprocessor to use with your SPRWER, place the Z-80 you just reioved froi the 
socket in soie type of low-static laterial (aluiinui foil works well) and set it aside. Place the Z-80 you are going to use in 
thp P *ntv cnrtet on the SPR1H1ER board. Make sure that sin one and the notch at the end of the Z-3? ?.r« at the sane end as the 
paint iark on the SPR1H1ER socket! 

Bend capacitor C57 (next to S2, the RESET switch) down flat against the circuit board. Be careful not to twist C57 as 
you bend it or you will short the leads together. Bend C23, C3B, C47 and C56 down against the board. 

The SPRWER has 40 siall pins attached to it which allow it to be plugged into the socket at Z-40. Set the SPRWER 
pins on socket Z-40, so the notch in one corner of the SPRWER board clears the reset switch. (If you have an INTERNAL MEMORY 
shipped before 12/81, you lay need to trii or file off the portion which says HOLMES ENGINEERING SLC UTAH USA where it interferes 
with the SPRWER.) The Z-80 should now be facing the saae direction as it was before you reioved it froi its socket. Now look 
between the SPRWER and TRS-80 lain board (a flashlight iay help), and aake sure that the SPRWER pins are in their correct 
places in socket Z-40. Check both ends of Z-40. 

Xhen you are satisfied that the pins are properly lined up, place one hand on the back side of the TRS-80 board directly 
under socket Z-40, and use the other hand to press the SPRWER into the socket; it is a tight fit, so press hard! The black 
plastic or, the pins should be touching the socket when the 5PR1H1ER is properly installed. 

You ire now ready to attach the four SPR1HUR wires to the TRS-80 circuit board. You iay solder these if you do not wish 
to use the solderless connectors we provide, but please cut the connectors off and strip the wires if you decide to solder thei. 

A strip of double-sided tape is provided for you to use to anchor the solderless clips to the TRS-80 circuit board after 
they are connected. Cut the tape into four squares. Stick one of the squares between R48 and Z39 on the TRS-80 circuit board 
(see photo 3). Stick the second square next to pin 8 of Z54 (see photo 2). Stick the third square between Z41 and the hole next 
to it (don't cover the hole with the tape 1 ) (see photo 4). Stick the fourth square between Z56 and Z41, on top of resistors 
R52-R56 (see photo 4). 
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Kd* connect the E LUE SFtlXUf *:re tc p:r. 8 ot 254 '.see photo 2). Push the clip onto the IC pin, just as vdu would push 
Depe- clip onto a piece of paper (see fig. 3). Retove the paper froi the tape square you placed next to 254 and stick the BLUE 
.o r e down into the tape so it is secure. 

N&yt, connect the RED SPRIHUF wire to R4B, at the end closest to the hole in the circuit board (see photo 3!. Press the 
r :L wire into the double-sided tape so it is secure. 

Connect the ORANGE SPRUHR wire tc pin 1 of 256 on the TRS-Bf circuit board (see photo 4). Press the ORANGE wire into 
tie double-sided tape so the connector is secure. 

Finally, connect the YELLOK SPF.UUP Hire to pin 1 of 241 on the TRS-80 circuit board (see photo 4). It doesn't tatter 
zf this connector also touches pin 2 of 241; pins 1 and 2 are connected together. This wire lust clear the hole close to 241; the 
scloe-iess clip is forted at an angle to allot* you to attach it to 241 and clear the hole in the TRS-Bf circuit board. Stick the 
-'E.LO* wire to the double-sided tape so it clears the hole in the circuit board. 

Now run the YELLOK and ORANGE wires between the two rows of IC's on the TRS-B? circuit board so they will be out of your 
■v-y when you are ready to close the case. 

PART_THREE_^__TESTING_THE_SPRINTER 

Loot under vour TRS-Br tain circuit board and see if any wires which say be present there have been forced onto the sharp 
•>-.'= or, the back of the board. Lift the wires away fro* the board to avoid possible shorted connections. 

Connect the power cord to your TRS-B£; sake sure you plug it into the jack closest to the power switch 1 Now connect the 
v ;cs: red tc tne center jack on your computer. 

Turn on the power. If you don't IMMEDIATELY get the MEMORY BI2E? (or MEf, SI2E?) proipt, TURN VO'Jf. SYSTEM OFF: Double 
check everything and go to the TROUBLESHOOTING section Df this ianual. If you do get the correct proept, you are ready for the 
"_;C toient! 

Press ENTER in response to the MEMORY SIZE? proipt. You should get the usual response froi your systet. Dnce you are in 
_EVEL II BASIC, enter the cotiand OUT 254, B. Your systet should respond with READY. Next, enter the cottand OUT 254.fi. If your 
£<-stei is still running OK, go to the OPERATING INSTRUCTIONS section and start trying out all the 'speeds' available with the 
fvira. H your systet will not run at all speeds listed, go to the TROUBLESHOOTING or HIGH SPEED MODIFICATIONS section of this 
fuinua}. 

Once you have done whatever is necessary to get your systet to run at the speed you desire, you are ready to try out the 
winter portion of your SPRWik. H you are taking your own printer cable, refer to the TECHNICAL SPECIFICATIONS section of the 
Manuel, and prepare your printer cable. For test of the cotion printers, such as the rtf-Bfi, if you lake sure you tatch pin 1 of 
the SPRlHUf. connector with pin 1 of your printer connector, the retaining connections should be correct. 

Testing printer operation is very sitple. Just connect the printer cable to the SPR1HUR dake sure vdu get pin 1 of the 
connector in the right place!), turn on the printer, and LPR1NT or LLIST something according to the rules specified in the LEVEL 
li BASIC ianual or your printer ianual. 

If both the speed-up and printer functions operate correctly, you are ready to put your TRS-85 back together! 

P^BI_E9y?_i_?iz^iii!!?il=iyS_Y9yR_COMPLJTER 

All TRS-BPs are not created equal! There are variations in both electrical and techanical characteristics frot one 
"RS-Bf to the next. 5o«e TRS-80's will easily go back together with the SPR1HUR installed, while others iay require that a stall 
portion Df the case be cut away. 

Exacin? the hotton haW of your TR5-BP case. You will notice that there is an unused 'post* forted in the case bottot 
vuhich presses on 24f when the case is closed. This 'post* serves no function and can cause the tain TRS-8§ board to bend. There 
:E no hart in this, but you iay wish to trit away this unused "post* so it does not push against the SPR1HUR. 

If you have a SPR1HUR with a printer port, you say wish to cut the thin strip of plastic on the top half of the case, 
-iT.ning across the expansion opening. Or, you §ay wish to just file this down a little sd the SPRJHUR board will be ■clasped' 
seueen this strip of plastic and the case bottot. These todifications iay once again prevent the lain TRS-BP board frot being 
kent when the case is closed. 

Once vdu have decided what to do about the above tentioned case iDdifications, disconnect all cables froi your cotputer. 
rcld the two boards back together just as they were when you renoved thet frot the case, and place thet in the case bottot. 
kEMEMBEF, NOT TO STRAIN THE WHITE RIBBON CONNECTOR 1 Make sure the SPRJHUR wires are out of the way sd they don't get pinched or 
broken. 

Carefully lift the keyboard up and work the tain board down over the posts in the case bottot. It is usually easier to 
~ut the tart ever the taller posts first, then over the scalier posts. 

Place the white spacers over the posts so they are between the tain board and the keyboard. If you can't retetber 
exactlv where they went, place thee in positions which best support the keyboard. 

Place the keyboard on the posts. Place the case top over the keyboard, being careful to get the power-on LED properly 
inserted in the hole in the case top. Turn the keyboard unit over and install the six screws which hold the case together. If 
vou have forgotten where they go, place the shortest screws closest to the front of the keyboard, the longest screws in the back, 
.ind the retaining screws in the tiddle holes. 

lou're finished! You should now connect vour entire systet, including an expansion interface and peripherals you tay 
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usb. Kun any tests you »ay have to detersine if there are any problems, or you lay run this suple test as a general systei 
checkout: 

10 PRINT MEM;: IF MEM <100 THEN RUN ELSE GOSUB 10 

This one-line test continually calls itself as a subroutine with no return, decreasing aeaory size by 5 bytes every tiie the line 
executes. When ieBory size is less than 100 bytes, line 10 starts over again to avoid an OH ERROR. If your TRS-B0 is functioning 
properly, the ieiory size Mill continuously print on the screen. If you have any problems, your systea Hill usually "freeze up" 
or print unusual nuibers or characters on the screen. Run the test at all speeds. 
Well, you did it! It wasn't so bad, was it? 

There are literally hundreds of different TRS-80's! We have tested the SPR1HJEP. on iany known aarginal systets, and in 
all cases we were able to lake the systaes run at 5.3 MHz with wait states. He did this by using a Z-80B processor, and by 
perforaing the following siiple aodifications: 

(1) Locate Z-69 on the TRS-80 sain board. This is a 74LS74 I.C. Referring to photo A, locate the trace which connects 
to pin 5 of Z-69 and 'loops' out under a resistor. 

(2) Using a sharp knife, cut the trace connecting to pin 5 of Z-69. There is a siiilar trace next to the one connecting 
to pin 5; take sure you don't cut it instead! 

(3) Because the 74LS74 has internal pull-up resistors, it is not necessary to connect the 74LS74 input to anything; it 
can be left unconnected. This is in contrast to noraal practice for TTL oates, which dD not have internal pull-up resistors. 
However, if you are good at soldering, you Bay wish to add a wire fro* pin 13 to pin 12 of Z-69, so you won't lay awake at night 
worrying about a 'floating" node. 

(4) If you have a "G" version board (identified by the nuaber 17000696 etched on the back of the board), and you have the 
2-chip ROM set, you will probably need to add IK 1/4 watt resistors at R-61 and R-6B. You can either "tack" the IK resistors to 
R-61 and R-68, or replace R-61 and R-68 with IK resistors. Without these resistors, your ROM's will "turn off too slow to run at 
high speed. (If you can't solder the resistors in, contact us and we will furnish you with "solderless" resistors using the saae 
solderless clips we use on the wires.) 

(5) NOTE: IT IS NOT NECESSARY TO COMPLETE THIS STEP UNLESS YOU ARE HAVING PROBLEMS RUNNING AT HIGH SPEED. The TRS-80 RAM 
■ &.r\&RQM chips have their outputs tied together. In some cases, the ROM's can "load" the RAM outputs and cause poor perforsance, 
especially at hiqh speeds. Systea performance can be enhanced by soldering a IK 1/4 watt resistor fro* pin 14 to pin 9 of each 
RAM chip IZ-13 through Z-20) on the back side of the p.c. board. You will need GOOD soldering skills to do this: *ake sure you 
resove te RAM chips froe their sockets before doing any soldering. In addition, it aay help to add a IK resistor froi pins 
3.4,5,6,7,10,11, 12, and !3 of any RAM chip to +5 volts (pin 9); for exaaple, one resistor fro* Z-13 pin 3 to pin 9, the next froi 
Z- 14 pin 4 to pin 9, and so on. This reduces the negative "undershoot" at the RAM address inputs (caused by the use of 74LS157 
■uitiplexer chips in the TRS-80 .) JONEJFJHESEJODJFICATION^ 

*: * OPERATING I NSTRUCT I ONS *c * 

The SPPJHJEP allows you to select one of sixteen speed options via a, software coaaand. Like lost speed-up *iods", the 
SPPMIEP. is controlled by sending a nuaber to output port 254. For exa*ple, the cowand OUT 254,5 issued fro* BASIC will cause 
the SPPIK1EP. to double the clock speed of the TRS-80. The speed options are listed in Table 1. 

The SPRIHHk will add one 'wait state* to every aeaory cycle if the "wait* function is activated. This will allow 
virtually all TRS-80' s to run at 5.3 MHz if a Z-B0B li coprocessor is installed and proper aodifications are *ade to the TRS-80 
aeaory circuits. The net systei "speed" at 5.3 MHz with wait states is approxiiatel y 2.7 tiaes "nor*al speed*. This Ml "loss" 
in svstea throughput is due to the extra clock cycle which the wait state adds to every aeaory access. Without the wait states 
you would not be able to run at 5.3 MHz at all unless you added an expensive TTL delay line, and even then you aay have probleis. 
The wait state function is controlled by data bit D3 when the coa*and is sent to output port 254. If D3 is "1", the wait state 
circuit is activated and a wait state is added to EVERY aeaory access regardless of the clock speed. If D3 is *0", the wait state 
circuit is turned off. Even the *ost larginal TRS-80 should be able to run at 3.55 MHz with wait states added. 

What dees a 'wait state' dc? Sisply put, it adds a little tiae to the aeaory access cycle. This allows s:rs tiie fer 
rnewory to respond to a read or write cowand without requiring the CPU to run at a slower speed. It is the equivalent of having a 
{ ait dock for the CPU and a "slower* clock for the rest of the CDaputer 1 

The SPP.1H1EP 1 also provides a standard Centronics coapatibie parallel printer port (not present on the SPP/iHlir, ID. It 
is exactly like the parallel printer oort available on the expansion interface, and is directly usable with the popular printers 
on the larket todav such as the MX-80 and others. We use a special connector on the SPPIHUP instead of a standard edge 
connector, so it won't interfere with use of the TRS-90 expansion connector. Astute observers will notice that the iPP.lHJEP. uses 
the 5a«e printer connector as the TRS-80 Model I! uses 1 The Model II cable will work with the SPPJUlEP, though at *3 C .?5 it is a 
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t:t e> pens: ve. it »ou wish tc use e standard printer cable, sou can sttsch the 'iPP.'iHVtf. connector a few inches aocve the e> . st mo 
ecce crc connector. Halt certain vdu get pin 1 of the connector on line 1 of the cable. So&e cables are put together without 
regard for the nutters tar j ed on the connectors (?), so be careful. NOTE: The SPEIHUF, does not switch to norsal speed tor 
printer operation. 

When the TRS-B? is turned on, and whenever the Z-BP 15 given a RESET CDiiand (this is systee reset, NOT the NK3 signal 
generated' by the reset switch at the back of the keyboard unit), the SPP.MUP. is also reset to "nonal" (1.7? KHz) clock speed. 
The RESET switch bv the expansion connector will NOT switch the SPPiHUP to normal speed when pressed. Whenever the cassette 
r eley driver is activated, the SPP1KHP is -forced to run at nonal speed only during the tiie the cassette is on. This allows 
normal cassette load and save operations without the need to switch to nonal speed -first. This feature is especially useful when 
using iachine language editor/assemblers which will not allow you to issue a software cociand to switch the SPP.1HUP. to nonal 
speed. Whenever the dist controller is addressed, the SPP.1HUP, switches to norial speed to allow norial TRS-Br disk access (this 
feature is def eatable for use with B' double density systeesi. 

Shown below is a table of the software coiiands which tell the SPPIMLP which clock speed to send to the TRS-BB. These 
cottsnds are issued froi, BASIC, though sachine language CDisands which send the correct data to PORT 254 work just as well. All 
•freauencies are approximate; the exact frequency in each case is an integer sub-aultiple of the ie. 6445 MHr TRB-8P systee clock, 
obtained b* ml ti plying 16.6445 KHz b\ the CLOCK D1VISI0K RATIO listed in the table. The column marked I SPEED CHAHSE gives the 
as cunt of increase (+■ or decrease (-) in clock frequency compared to the 1.77 KHz 'norial* clock speed of the TRS-B2. The coiuitn 
fts-reo mr.'i" STATE indicates whether or not that CM&and will add a wait state to every ietory access. 



COMMAND 


CLOCK 


CLOCK 


WAIT 


7. 






DIVISION 


FREQUENCY 


STATE? 


SPEED 






RATIO 








CHANGE 


OUT 


254,0 


1/6 


1.77 


MHz 


NO 


07. 


OUT 


254, 1 


1/7 


1.52 


MHz 


NO 


-147. 


OUT 


254,2 


1/8 


1.33 


MHz 


NO 


-257. 


OUT 


254,3 


1/9 


1. 19 


MHz 


NO 


-337. 


OUT 


254,4* 


1/2 


5.32 


MHz 


NO 


+2007. 


OUT 


254,5 


1/3 


3.55 


MHz 


NO 


+ 1007. 


OUT 


254,6 


1/4 


2.66 


MHz 


NO 


+ 507. 


OUT 


254,7 


1/5 


2. 13 


MHz 


ND 


+237. 


OUT 


254,8 


1/6 


1.77 


MHz 


YES 


07. 


OUT 


254,9 


1/7 


1.52 


MHz 


YES 


-147. 


OUT 


254, 10 


1/8 


1.33 


MHz 


YES 


—257 


OUT 


254, 11 


1/9 


1. 19 


MHz 


YES 


-337. 


OUT 


254, 12 


1/2 


5.32 


MHz 


YES 


+2007. 


OUT 


254, 13 


1/3 


3.55 


MHz 


YES 


+ 1007. 


OUT 


254, 14 


1/4 


2.66 


MHz 


YES 


+507. 


OUT 


254, 15 


1/5 


2.13 


MHz 


YES 


+237. 



1 The OUT 254,4 coisand will usually cause an untodified TRB-B0 tc 'crash* because the RAK and RDM in the systee cannot 
respond to the CPU running at 5.3 MHz. It is provided for those who wish to extensively lodify their TRS-B6. 



*c 



*c 



trouble:shoot x r*i€3 



* 



This section describes coteon problets and solutions. If your systet has a problei which can't be solved using the- 
intonation in this section, contact your dealer or HOLHES ENGINEERING for assistance. 

Each svtptoi is identified by the syibol:*MU. Possible causes and solutions follow the syiptoi statenent. 

itlit SCREEN IS BLANK: LED DN KEYBOARD NOT LIT. You lay have the 2-Bf> installed backwards in the socket. If you reioved the RAH 
chips frot their sockets, you iay have installed one backwards. A power supply is shorted or overloaded. 

mil SCREEK FILLS WITH •GARBAGE" AND K0ITT RESET. You iay not be getting a clock signal to the CPU. Check the ORANGE wire tn 
nake sure it is properly connected to Z-5& pin 1. Hake sure the pins on the SPR1HHP. are properly inserted in the socket at Z- 



Uttt MEMORY SIZE tor KEK SI2E) FLASHES ON THE SCREEN, OR DISPLAY SCROLLS ERROR MESSAGES, DR RANDOM CHARACTERS APPEAR AFTER KEKORY 
SIZE. SOKE KEYS KAY NOT FUNCTION. One or iDre connections broken in the flat white cable connecting the keyboard to the tain 
board. Find the broken connections with an oht-teter and bridge the* with stranded wires, or send your keyboard to HDLWES 
ENGINEERING for repair. 



TECHNICAL INFORMATION 

The SPR1HUR I provides a Centronics compatible parallel printer port at address 37EBH, which operates exactly like the 
port on an expansion interface. The connector pins on the SPRJHUR board are nuibered froi 1 to 34, corresponding to conductors 1 
to 34 of the printer cable, and wired exactly like pins 1 to 34 of the expansion interface. SOME PRINTER CONNECTORS ARE NOT 
NUMBERED THIS HAY! If you are using a standard "DB" type printer connector (such as the HX-B3 uses), the nuibers lolded on the DB 
connector HAY NOT latch the nuibers on the SPRINTER pins, though the connections will be correct if you »atch pin 1 on the 
connectors with line 1 on the cable, and criip the connectors on. If you are using a "special" printer connector, here is the 
SPRWER 1 pinout: 



pin 


1 


= 


DATA 


S' 


pi n 


*•} 


= 


BND 




pi n 


3 


= 


DATA 


1 


pin 


4 


= 


GND 




pi n 


5 


= 


DATA 


2 


pin 


6 


= 


GND 




pi n 


7 


= 


DATA 


T 


pin 


a 


= 


GND 




pi n 


9 


= 


DATA 


4 


pin 


10 


= 


GND 




pin 


11 


= 


DATA 


5 


pin 


12 


= 


GND 





pin 


13 


= 


DATA 


6 


pin 


25 


= 


UNIT SELECT 


pin 


14 


= 


GND 




pin 


26 


= 


N/C 


pin 


15 


= 


DATA 


7 


pin 


27 


= 


GND 


pin 


16 


= 


GND 




pin 


28 


=r 


FAULT 


pin 


17 


= 


DATA 


S 


pin 


29 


= 


N/C 


pin 


IS 


= 


GND 




pin 


30 


= 


N/C 


pin 


19 


= 


N/C 




pi n 


31 


= 


GND 


pin 


20 


= 


GND 




pin 


32 


= 


N/C 


pi n 


21 


= 


BUSY 




pin 


33 


= 


GND 


pin 


22 


= 


GND 




pin 


34 


= 


GND 


pin 


23 


= 


OUT OF PAPER 










pin 


24 


= 


GND 













These sodifications are suggested only for those who are skilled at soldering and working with hardware. Perforsing any 
these sodifications will NOT void your warranty, but it WILL void your 3*>-day return privelage. 

DISABLING AUTOMATICJHITCKINSJOJORMALJPEED^ The yellow wire (connecting to Z-41 pin 1) 

controls this function. When a cassette save or load occurs, 2-41 pin 1 goes high, causing the SFR1KUR to switch to "norial" 
1.77 MHz clock speed. If this wire is grounded, the ZPR1HHR will reiain in high speed aode during cassette save and Toad. 

E l§^kI^§_6rI9^IIC_SWnCHING_TD_NORKfiL_ " The SPRMIER switches to "norial * 1.7-7 HHz clock- 

speed whenever the TRS-si addresses the disk controller at 37ECH. For double-density operation of 8" disks, or for esperiiental 
operation of other configurations, it is desireable to have the SPP.1HJER resain in high-speed lode during disk operations. This 
requires a hardware aodification to the SPRINTER: 

il) On the top side of the SPUHJEP board, cut the trace at pin 9 of IM0. 

(2) Connect a 4. 7K 1/4 watt resistor froi pin 9 to pin 16 of U-10. 

(3) If you wish to sake this aodification "switchable", connect a SPST switch froe pin 9 of U-10 to pin 9 of U-4 (leave 
the 4.7? resistor in place). Closing the switch will rzziare the auto-sloHdowfi feature; opening the 5r>:tch will defeat it. 
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mil SYSTEr. FREEZES". "DIES", OF DISPLAY KAKI'Sr. CHARACTERS WHEK SWITCHED TO KltK-SPEED MODE . At least one component in \ou' 
5v£te& cannot run at high speed. You fust have BDDD, 2£r nanosecond RAH chips in you 1- Evstet to run at hi a!" speed. Radio Shaci 
•jsed i lot of 40? nsec. RAH, especially in the older systems; Motorola chips are especially reluctant to run at high speed. Dnce 
*c"j have sboe sure you have good RAM chips, try the high-speed todif ications listed later in this tanual. If that doesn't help, 
*.-) the following procedure: 

(li Turn your cotputer off, wait ten seconds, then turn it on. Type 'OUT 254, 3 ? .ENTER. H the problei persists, you 
nave an installation error or a detective SPRlKliL 

(2) Next, type 'OUT 254,15' , ENTER. If the problet still exists, you have e very earginal 2-BP which nil! have to be 
replaced with a 2-BflA or 2-B0B. 

Hi Enter the 'OUT 254, T coitand, with T being the numbers 15,7,14,6.13,5,12 IN ORDER. If your systee runs tine at 
:-r:s speed, then dies at the next speed, you have reached the liiit of your systei at the previous working speed. You lay need to 
install a 2-B6B, or, if you are using a i-BSB, you §ay need to perfort the high-speed todification or "fine-tune" your systei. 
See the K1SH SPEED MODIFICATION section. 

(4; If you are using an expansion interface Dr other device connected to the expansion connector, reiove it and run the 
iryboard unit alone. If the keyboard runs 01 by itself, you will have ot contact us for assistance in determining what you can do 
■: vour sv'steft can drive external devices 

inn EDrEEh FILLS KITH '*S r PATTERN WHEN OUT 254,4 COMMAND IB EXECUTED. This is norsal for a standard TRS-Bt. It just can't run 
■\ 5.3 Mn: without WAIT states; the RAM circuits can't respond fast enough. 

inn WILL NOT SWITCH SPEEDS. Check the BLUE and YELLOW Mires. If either of these Mires is not properly connected, the SMKUfi 
Mill be locked in the norsal speed tode. 

nni ERRORS DURINB DISK OPERATIONS. Check the RED Mire, which is part of the decoding signal for the disk address. 

inn PRINTER DOESN'T WORK. Check the printer cable Miring; take sure it is plugged onto the SPP.lHUf; correctly. Make sure the 
RED Mire is properly connected to R-4B. 

nm EXPANSION INTERFACE AND/OR RAfi IN INTERFACE WON'T RUN AT HI6H SPEED; RAM IN INTERFACE 'DISAPPEARS' AT HIGH SPEED and /or 
ri&K ERRORS WHILE RUNNING AT HIGH SPEED, t du isy have an interface with a built-in delay line for the teeory circuits, or vou- 
interfece fay not be capable of high-speed operation, especially if you have an RS-232 board in it. Contact HOLMES ENGINEERING, 
giving us the serial nutber of your interface, and we will recottend solutions; or send your interface plus $25. 6B to HOLMES 
ENGINEERING for todification (include all cables and power supply). 

nm WON'T RUN AT HIGH SPEED WITH ANYTH1NS CONNECTED TO EXPANSION CONNECTOR. The buffers in your TRS-Bf afe "weak"', or they are 
poorly decouupieri (especially on D level boards). You can replace all address and data buffers with 74367 f s (NOT 74L5367!), and 
-ou nay need to add resistors and capacitors at various places to clean up your TRS-86. 

nni RUNS Oh AT HIGH SPEED WHEN CODL, BUT FAILS WHEN HOT. If you are using the Z-B0 which caie with your systet, vdu should 
-epiace it Kith a faster 2-B0; it is slowing down when it gets wart. If you are using a fast 2-86, you have another 
neat-sensitive cotponent in your systet, probably a RAM chip. 

HOLMES ENGINEERING guarantees the SPRINTER to fee free from defects in 
material and workmanshi p for a period of one year from date of purchase 
under normal use and operation . This warranty does not include the cost of 
any inconvenience, 1 iahil ity loss or damage to the customer or any other 
r>arty caused or alleged to be caused by installation or failure of the 
SPRINTER, nor does it cover damage caused by misuse, abuse or alteration. 
Returned SPRINTER boards must be returned pre-paid to HOLMES ENGINEERING, to 
be repaired or replaced at HOLMES option at no charge within the warranty 
period. There are no other warranties granted, expressed or implied. 
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FIGURE 1 
"50LDERLESS" CUP 




PHOTO A 
CUTTING THE TRACE AT Z-69 PIN 5 

(R(oO hda baan moved for clarity) 




PHOTO 1 

MAIN BOARD WITH 
SPRINTER INSTALLED 
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P/VOTO 2 
ATTACHING THE BLUE 
l/V/RE TO Z-54 P/N 8 




PHOTO 3 
ATTACHING THE RED 

WIRE TO R-48 




PHOTO 4 
/ATTACHING THE YELLOW 
WIRE TO Z-4/ P/N 1 

/ATTACHING THE ORANGE 
WIRE TO Z-5G PIN 1 
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